Purpose: To evaluate the maximum acceptable waiting time (MAWT) of cataract patients and assess the determinants of their perception of MAWT at two time-points 7 years apart. Methods: In 2007 (prior to the transformation of our cataract service to a day case unit) and 2014, 500 consecutive patients with cataract were asked to fill in a preoperative questionnaire addressing their MAWT to undergo cataract surgery. The patients' visual impairment (VF-14 score), education and social status were evaluated. Results: The mean MAWT was 3.2 months in both periods, whereas the actual waiting time decreased significantly by 1.7 months (p < 0.001). Patients who had self-noted visual impairment were nearly four times (p < 0.001) more likely to accept only an MAWT of <3 months in 2007. In both periods, patients with a VF-14 score lower than the mean were more likely to accept a shorter MAWT (p = 0.002 and p = 0.034). Living together with children or having relatives close by was associated with a greater acceptance of an MAWT longer than 3 months (p = 0.002 and p = 0.023). Conclusion: Reducing the actual mean waiting time had no impact on the mean MAWT. Patients with poor tolerance of waiting had greater self-reported difficulty with vision. Social support was also a strong predictor from the patients' perspective. The VF-14 score had a greater impact than clinical visual acuity (VA) testing. Considering the implementation of standards for waiting lists, objective criteria to guarantee a transparent system should be taken into account.
Introduction
Cataract is the most common cause of surgically remediable reduction of VA in older adults (Woodcock et al. 2004; Conner-Spady et al. 2007; Kessel et al. 2016) , and cataract surgery is one of the most commonly performed elective surgical procedures worldwide (Crabtree et al. 1999; Friedman et al. 2002; Pager & McCluskey 2004; Smith & Ross 2004; Kessel et al. 2016) . With a growing demand for improved quality of life and higher life expectancy, the number of people receiving cataract surgery is estimated to grow substantially in the coming years (Davies & Tyers 1992; McCarty 2002; Conner-Spady et al. 2005; Solborg Bjerrum et al. 2015) . The relative number of cataracts will double within the next two decades due to the ageing of the population (Richter-Mueksch et al. 2001; Kessel et al. 2011) .
In addition, safer surgical techniques and improved surgical outcomes have significantly altered the attitude of ophthalmologists over the past 20 years: the indication for cataract surgery is now established in younger patients and surgery is performed in an earlier stage of the disease (Wong 2001; Conner-Spady et al. 2005; Kessel et al. 2016) . Another reason for the increasing surgical volume is the higher frequency of second eye surgery (Davies & Tyers 1992; Lundstrom et al. 2006) . The increasing need for the operation is accompanied by longer waiting lists for surgery. Long waiting times for cataract surgery have become an important topic in countries with predominantly public funded healthcare systems (Wong 2001; Conner-Spady et al. 2005; Ng & Lundstrom 2014) . Unfortunately, long waiting times are associated with a deterioration of VA (Desai et al. 1999; Riley et al. 2001; Ng & Lundstrom 2014) . Individuals with cataract are known to be prone to a higher risk of falls and hip fractures and are more likely to be involved in car accidents (Gilhotra et al. 2001; Ivers et al. 2002 Ivers et al. , 2003 Ballini et al. 2015) . This calls for a reduction in waiting times and a reorganization of services from the patients' point of view. Waiting lists and prioritization tools, such as the 'Nationell Indikationsmodell for Kataraktextraktion' (NIKE), aim to manage the demand in countries with largely public funded health systems (Ng & Lundstrom 2014) .
In Austria, a change from 90% of cataract surgeries performed as inpatient procedures with a hospital stay of one or two nights in 2007, to 75% being performed as day case procedures occurred in the last few years. Waiting times are 4-6 months (in some hospitals 9-12 months) from the time the patient is referred to the hospital to the date of surgery. Transformation from a 7-day care unit with inpatient procedures to a 5-day care unit with largely day case procedures in 2010 helped to reduce the waiting list at our clinic.
As described in a previous study, the Austrian public healthcare system does not offer a choice of social health insurance funds for the insured individual (Weingessel et al. 2011) . Individuals are assigned to social insurance companies according to their occupation or profession. By paying a compulsory monthly contribution to social health insurance funds, the insured persons are entitled to treatment as set out in the current general social security provisions. Ninety-nine per cent of the population have health insurance coverage. One-third of the population has a supplementary private insurance to cover the costs of more comfortable rooms in a hospital or to pay for visits to physicians not under contract with the patient's statutory health insurance fund. Only 4.6% of the overall capacity of beds is operated by private institutions or hospitals (Hofmarcher & Rack 2001; Weingessel et al. 2011) .
While preparing the transformation to a day case unit, we evaluated the patients' MAWT in order to precisely estimate the demand for cataract surgeries (Weingessel et al. 2011) . The VF-14 was found to strongly influence MAWT. Education, self-noted visual impairment, the ability to work, living independently and taking care of dependents are also strong predictors from the patient's perspective (Weingessel et al. 2011) . Five years after the transformation to a day care unit, we repeated our questionnaire survey in order to evaluate possible changes in the patients' expectations.
Materials and Methods
The study was performed at the Department of Ophthalmology and Optometry, Hietzing Hospital, Vienna, Austria.
All participants were recruited at the Department of Ophthalmology, Hietzing Hospital, Vienna, where 4000 cataract surgeries are performed every year.
Five hundred consecutive cataract patients presenting for initial consultation and for a surgery appointment in 2007, and 500 consecutive patients with cataract presenting for surgery in 2014, were included in the study. Data sets from both years were compared and analysed in regard to potential influencing factors.
In 2007, all patients underwent surgery after inpatient admission; in 2014, about 90% of patients were treated as day cases. Patients with incomplete files were excluded from the analysis.
In 2007, every patient had an initial consultation at the outpatient department, after which a date for surgery was fixed. In 2014, the date of surgery was fixed after the application had been submitted via fax, containing a full ophthalmic record from the patient's ophthalmologist. Patients were then asked to report for a clinical examination 1 week prior to surgery.
The clinical examination included an ophthalmologic investigation consisting of the following elements: best corrected visual acuity (BCVA), slit lamp and posterior pole examination. VA was obtained using the Snellen chart.
As described in our previous paper (Weingessel et al. 2011 ), a full medical history was obtained, ocular comorbidities were recorded and the patients were asked to fill in a questionnaire:
The main question addressed the patient's MAWT ('What is your personal maximum acceptable waiting time?') to undergo cataract surgery. The waiting time from consultation to surgery (in 2007) or the time from receiving the fax to surgery (in 2014) was recorded, but did not include the time following referral to the ophthalmic surgeon (i.e. 'actual waiting time'). Before receiving an appointment with a general ophthalmologist, patients in Austria have to wait up to 3 months. After referral to a hospital, there is no additional waiting time until they are seen by an ophthalmic surgeon. So we analysed two different periods: the subjective maximal acceptable waiting time from the patients' point of view (MAWT) compared to the objective waiting time from appointing the date of surgery until the date of surgery (Fig. 1) .
The questionnaire included the Visual Function Index (VF-14), a series of questions about common visual tasks (such as driving, watching TV, reading small print) where the respondent was asked to rank his/her degree of impairment in five grades ranging from 'no difficulty' (score of 4) to 'unable to perform' (score of 0; Steinberg et al. 1994) . The VF-14 is scaled from 0 to 100, with 0 indicating that the patient is unable to perform any applicable activities and 100 meaning that the patient can perform all applicable activities without difficulty.
Gender, age, the patients' professional status, education and social network were evaluated to determine their potential influence.
Patients were also asked who had influenced their decision to undergo cataract surgery. The question 'Who influenced your decision to undergo cataract-surgery?' could be answered with a multiple answer set: (1) 'I noticed worsening of my VA', (2) 'My ophthalmologist suggested I undergo surgery', (3) 'My family suggested I undergo surgery', (4) 'I need the surgery for my job'.
Written informed consent was obtained from all participants. Ethical aspects were taken into account (ethics committee approval number 14-140-VK), and the study was performed in accordance with the Declaration of Helsinki.
Mean VA was determined by calculating the geometric mean with standard deviation after conversion to the logMAR format. For better readability, the scores were reconverted to the Snellen format.
Univariate analysis included evaluation of correlations using Spearman's correlation test and comparisons of means using unpaired Student's t-test when measurements showed normal distribution. For non-parametric data, the Mann-Whitney U-test and the Kruskal-Wallis test were applied. Odds ratios and 95% confidence intervals for univariate and multivariate associations were calculated using unconditional logistic regression. After adjusting for sex and age, each of the variables was analysed in multivariate logistic analysis, using a backwards stepwise model, with MAWT <3 months as the dependent variable.
All p-values were two sided, and pvalues <0.05 were considered statistically significant. The SPSS 19.0 (IBM, Chicago, IL, USA) for Windows computer program was used for all analyses.
Results
Among 500 patients, the response rate was 78.8% (394 questionnaires) in 2007 and 93% (465 questionnaires) in 2014. Ninety-nine questionnaires had incomplete data in 2007, and 101 in 2014; all of these were excluded from the evaluation. Consequently, 295 (2007) and 364 (2014) questionnaires were available for statistical analysis.
Acceptance of MAWT remained stable at 3.2 months in both periods, whereas the actual waiting time decreased significantly by 1.7 months from 2007 to 2014 (p < 0.001). Baseline and ophthalmologic characteristics are shown in Table 1 .
More male patients (42.3% versus 34.9%, p = 0,054) were involved in the study in 2014 compared to 2007. Men tended to accept longer waiting times (3.3 AE 2.2 months versus 3.1 AE 2.1 months in 2007 and 3.3 AE 2.1 months versus 3.1 AE 1.8 months in 2014, respectively); the difference was not statistically significant (p = 0.446 and p = 0.192, unpaired t-test).
The mean age of women was 75.4 years AE 9.1 and that of men 73.8 AE 9.2 years in 2007, and 72.4 AE 9.0 versus 70.8 AE 9.7 years in 2014; the difference was not statistically significant (p = 0.158 and p = 0.113, unpaired t-test).
Thirty-seven patients had a VF-14 score of 100 (16 patients in 2007 and 21 patients in 2014); three patients (two in 2007 and one in 2014) had a VF-14 score of 0. Correlations are summarized in Table 2 .
Patients were asked who had influenced their decision to undergo cataract surgery. Most patients had been In 2007, 22.5% of patients had a highschool or university degree as their highest educational qualification. These patients accepted a significantly longer MAWT than those with an elementary or secondary school degree (3.8 AE 2.3 The questionnaire also included questions concerning professional status and social network, to which the respondents could give multiple answers (Table 3) .
No meaningful statistical analysis could be made concerning the patients' professional status because more than 85% of patients had retired from active work.
Patients living together with a partner or children had a higher acceptance of longer waiting times than those living alone in 2007; no relevant differences were noted in 2014. Those who had to take care of another person had a lower tolerance of waiting in both time periods (Table 3) . Patients living alone accepted significantly shorter MAWT than did patients living with a partner in 2007 (p = 0.047, MannWhitney U-test), but not in 2014 (p = 0.888, Mann-Whitney U-test).
In the logistic regression model in 2007, the associations between MAWT <3 months and self-noted degree of VA, having retired or living together with children, were statistically significant. Patients who noted a reduction in their VA were nearly four times more likely to tolerate an MAWT of <3 months. Patients with VF-14 score better than the mean and patients with a high-school or university degree tended to tolerate a longer MAWT, as did retired patients and those living with their children (Table 4) . However, the wide range of the 95% confidence intervals suggests that these associations may have weak reliability.
In 2014, the same logistic regression model showed patients with a VF-14 score lower than the mean to be significantly more likely to accept a waiting time of <3 months. Patients living with relatives close by tended to accept longer waiting times significantly more often (Table 4) .
Discussion
The patients' acceptance of waiting time is strongly correlated with the anticipated waiting time (Dunn et al. 1997 ). We noted a strong correlation in both survey periods. The length of the waiting time for cataract surgery is also a significant predictor of the patients' acceptance of waiting time in other elective surgery disciplines (Lofvendahl et al. 2005) .
The mean MAWT in our study was 3.2 months in both periods. The actual waiting time was 5.3 months in 2007 and 3.6 months in 2014 (p < 0.001). Interestingly, reducing the actual mean waiting time had no impact on the mean MAWT. Three months seem to be a limit for the acceptance of patients, independent of the actual waiting period.
Maximum acceptable waiting times (MAWT) of <1 to 25 months have been reported in the published literature (Wong 2001; Dunn et al. 1997; Conner-Spady et al. 2004a; Churchill et al. 2000; Ng & Lundstrom 2014 Leung et al. 2013 Riley et al. 2001; Hodge et al. 2012) . The acceptance of 3 months or less has been reported in several articles (Pager & McCluskey 2004; Dunn et al. 1997; ConnerSpady et al. 2004a) , supporting the data registered in our study. Patients who wait for longer than 6 months for cataract surgery may experience negative outcomes during the waiting period, including worsening of their vision, reduced quality of life, depression, and higher rates of falls and fractures (Hodge et al. 2007; Gimbel & Dardzhikova 2011; Ballini et al. 2015) . Patients consider the waiting time unacceptable when they experience severe symptoms or functional impairment (Carr et al. 2009 ). Waiting for 15.3 months for cataract surgery is equivalent to a 21% reduction in quality of life during the waiting time, or having a clinically relevant coronary artery disease versus having none (Brown & Brown 2006) . Patients with a low tolerance of waiting had greater self-reported difficulty with their vision, as assessed by the VF-14 score. In both periods, the logistic regression model showed a statistically significant association between MAWT <3 months and lower VF-14 scores. In 2007, there was a significant correlation between the MAWT and the VF-14 score; in 2014, the correlation was not significant, but a trend was noted. The patients' acceptance of the waiting period was not associated with their best corrected vision on clinical testing; these data are supported by previous studies (Dunn et al. 1997; Frost & Sparrow 2000) .
Preoperative VA has been reported to rise steadily during the last few years (Boisjoly et al. 2010; Behndig et al. 2011 ). In our study, preoperative vision in 2014 was worse than it was in 2007. The different modalities of fixing a date for surgery in both study periods might be the explanation for this fact. In 2007, VA testing was performed at the initial consultation in the outpatient department, about 5 months prior to surgery. In 2014, vision was tested 1 week prior to surgery (see also Fig. 1 ), at which time the patients' VA might have been worse than it had been 5 months earlier.
In clinical decision-making for cataract surgery, the routine approach is to test monocular distance VA (Frost & Sparrow 2000) . However, the VF-14 provides additional information and has been shown to be a better predictor of improvement in the patients' satisfaction (Steinberg et al. 1994) . Nevertheless, some typical symptoms of cataract, such as glare or difficulty with artificial light, are not part of the VF-14. Therefore, patients with minimal or even no symptoms on the VF-14 are likely to benefit from surgery (Bellan 2005) . In our study, the VF-14 score was 71.9 in 2007 and 78.4 in 2014, equivalent to a moderate and mild visual impairment, respectively. Although the VF-14 score was significantly better in 2014, the MAWT did not change.
Better educated (university or high school as highest educational degree) patients were more likely to accept longer waiting times although they had neither a better VA nor higher VF-14 scores in the statistical analysis. In 2007, the difference in MAWT was statistically significant. In 2014, more patients were better educated (30.8% versus 22.5%), and the difference in MAWT was obviously lower (0.2 months versus 0.8 months). Better educated patients might have better knowledge of the public health system and a better understanding of the pathogenesis of cataract, which would account for their greater acceptance of waiting periods for specialized services .
Men were more likely to accept longer waiting times in both study periods, with no difference between the respective time periods. In contrast, Conner-Spady et al. (2005) found males to be more likely to rate their MAWT as shorter. In our study, men had a significantly higher VF-14 score (76.9 AE 21.9 versus 69.6 AE 22.5, p = 0.015 in 2007 and 81. 01 AE 17.41 versus 76.44 AE 19.39, p = 0.019 in 2014) , implying less subjective difficulties. These findings are supported by Monestam & Wachtmeister (1998) , with women rating their preoperative visual impairment significantly higher and therefore not tolerating longer waiting times.
Patients needing the surgery for job-related reasons or patients with self-noted visual impairment anticipated shorter waiting times. Visual disturbance and maintaining the ability to work are strong predictors of physician's MAWT in literature (Wong 2001; Edwards et al. 2003) . A patient whose family members influenced his/her decision to undergo surgery also had a lower acceptance of long waiting times. The pressure exerted by caring family members could explain this phenomenon. Longer waiting times were accepted when the ophthalmologist took the final decision in regard to surgery, suggesting less subjective difficulties on the part of the patients.
Concerning the social network, patients who had family support (living together with a partner or children) accepted a longer MAWT in 2007. This trend was not confirmed in 2014. Patients who had to take care of themselves and lived independently and patients who had to take care of dependents had a shorter MAWT in 2007. Much fewer persons lived alone in 2014. The trend towards a lower MAWT was not registered here. Patients who had to take care of another individual accepted a shorter MAWT in both periods. The ability to live independently and care for another person were strong predictors of surgeon's MAWT in studies addressing priority criteria of physicians (Wong 2001; Edwards et al. 2003) .
A limiting factor of our study is the missing comparability of VA between the two study periods as mentioned above. However, the strong correlations of MAWT and the VF-14 score, and the weak correlations of the MAWT and VA in both study periods indicate that the VF-14 score is more predictive of the patients' preoperative medical conditions than VA.
Waiting lists and prioritization tools for elective surgery according to the need for surgery and improving the equity of access to surgery led to shorter waiting times (Derrett et al. 2003; Valente et al. 2009; Ng & Lundstrom 2014; Smirthwaite et al. 2014) . The validity of priority criteria tools for elective surgery has been described in the published literature (Conner-Spady et al. 2004b; Lundstrom et al. 2006 ; Kessel et al. 2016) . Physical symptoms, limitations at work and social criteria have a high impact on priority in surgical waiting lists (Sampietro-Colom et al. 2006; Oudhoff et al. 2007 ).
In conclusion, we found that the VF-14 had a strong influence on the MAWT in both study periods. Social support from the family such as living with children or having relatives close by was also associated with a greater acceptance of longer waiting times. Self-noted visual impairment, education, the ability to work, living independently and taking care of dependents also influenced MAWT. Although the actual waiting time for cataract surgery could be significantly reduced (5.3 months in 2007 to 3.6 months in 2014), the MAWT remained stable at 3.2 months.
These facts should be taken into account when implementing standards for waiting lists. Comprehensible and accurate criteria will be needed to ensure a transparent system. The priority lists should include the VF-14-questionnaire and take into account the fact that some patients need the operation earlier in order to retain their ability to work, live independently or take care of dependents.
